On the role of the first transmembrane domain in cation permeability and flux of the ATP-gated P2X2 receptor.
P2X receptors are a family of seven ligand-gated ion channels (P2X1-P2X7) that open in the presence of ATP. We used alanine-scanning mutagenesis and patch clamp photometry to study the role of the first transmembrane domain of the rat P2X2 receptor in cation permeability and flux. Three alanine-substituted mutants did not respond to ATP, and 19 of the 22 functional receptors resembled the wild-type receptor with regard to the fraction of the total ATP-gated current carried by calcium or the permeability of calcium relative to cesium. The remaining three mutants showed modest changes in calcium dynamics. Two of these occurred at sites (Gly30 and Phe44) that are unlikely to interact with permeating cations in a meaningful way. The third was a conserved tyrosine (Tyr43) that may form an inter-pore binding site for calcium. The data suggest that, with the possible exception of Tyr43, the first transmembrane domain contributes little to the permeation properties of the P2X2 receptor.